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@  Liquid  dispensing  pump  arrangement  with  selective  stroke  restriction. 

A  liquid-dispensing  pump  arrangement  (10)  permits  positi- 
ve  setting  into  various  full-stroke,  stroke  limited,  and  off  posi- 
tions  by  rotation  of  the  dispensing  head  (40)  thereof.  The  ar- 
rangement  includes  a  reciprocating  pump  (24)  having  a  dip 
tube  (26),  a  pump  body  (24),  and  a  depressible  stem  (28)  and 
which  is  supported  in  a  screw  cap  or  other  closure  (20).  A  ped- 
estal  (30)  on  the  screw  cap  has  longitudinal  detents  (34)  on  a 
circumferential  surface  thereof,  and  also  has  a  helical  ramp 
(38)  thereon  extending  at  least  part  way  around  the  stem.  A 
finger-depressible  push-button  dispensing  head  (40)  atop  the 
stem  has  a  radial  outlet  nozzle  (46)  and  a  depending  skirt  (48) 
which  overlaps  the  circumferential  surface  of  the  pedestal. 
Fins  or  vanes  (50)  on  the  skirt  are  spaced  apart  and  engage  the 
detents  on  the  pedestal.  The  vanes  are  resiliently  flexible  and 
normally  engage  the  cutout  detents  to  estblish  each  rotational 
position,  but  can  be  deflected  by  manually  turning  the  dispens- 
er  head  so  that  the  latter  can  be  easily  rotated  to  another 
desired  position.  In  a locked  or  off  position,  an  upper surface  of 
the  ramp  prevents  any downward  travel  of the  dispenser  head. 



LIQUID  DISPENSING  PUMP  ARRANGEMENT  WITH 

SELECTIVE  STROKE  RESTRICTION. 

This   i n v e n t i o n   r e l a t e s   to  l i q u i d   d i s p e n s i n g   pumps 
of  the  type   in  which  a  f i n g e r - a c t u a t e d   p l u n g e r   powers   a 
r e c i p r o c a l   p i s t o n   pump.  More  p a r t i c u l a r l y ,   t h i s  

i n v e n t i o n   is  d i r e c t e d   to  an  a r r a n g e m e n t   i n c l u d i n g   s u c h  

a  pump  in  which  a  p u s h - b u t t o n ,   f i n g e r - d e p r e s s i b l e  

d i s p e n s i n g   head  is  r o t a t a b l e   to  v a r i o u s   p r e d e t e r m i n e d  
r o t a t i o n a l   p o s i t i o n s ,   and  in  which   means  a re   p r o v i d e d  
fo r   v a r y i n g   the  s t r o k e   d i s t a n c e   of  the  d i s p e n s i n g   h e a d  

a c c o r d i n g   to  the  s e l e c t e d   r o t a t i o n a l   p o s i t i o n   t h e r e o f .  

Many  f i n g e r - p o w e r e d   d i s p e n s i n g   pumps  have  b e e n  

p r e v i o u s l y   p r o p o s e d ,   i n c l u d i n g   p r e s s u r e - a c c u m u l a t i n g  

d i s p e n s i n g   pumps  such  as  t h a t   d i s c l o s e d   in  the  p r e s e n t  
A p p l i c a n t ' s   U.S.  P a t e n t   No.  3 , 4 1 4 , 1 6 9 .  

These   pumps  can  be  a r r a n g e d   as  s p r a y e r s   o r  
a t o m i z e r s   in  which   a  s p r a y   n o z z l e   e m i t s   the  pumped  
l i q u i d   as  a  s p r a y ,   as  shown  in  U.S.  P a t e n t   No. 

3 , 1 9 4 , 4 4 7 .   A l t e r n a t i v e l y ,   the   pumps  can  be  a r r a n g e d   a s  
l i q u i d   d i s p e n s e r s   in  which  a  d i s p e n s i n g   n c z z l e   t h e r e o f  
is  a  d i s c h a r g e   s p o u t ,   as  shown  in  my  U.S.  P a t e n t   No. 

3 , 2 1 6 , 6 2 5 .  

I t   has  been  d e s i r e d   t h a t   means  be  p r o v i d e d   f o r  

m e t e r i n g   the  amount  of  l i q u i d   d i s p e n s e d ,   and  a l s o   t h a t  

s u c t   means  be  easy  for  a  consumer   to  o p e r a t e   F o r  

e x a m p l e ,   if  the   pump  is  used  on A  s p r a y   d i s p e n s i n g  
b o t t l e   for   a  h a i r   s p r a y ,   a  consumer   may  d e s i r e   a  f u l  

m e a s u r e   of  h a i r   s p r a y   wi th   each  a c t u a t i o n   on ly   when  b e  

or  she  is  s t y l i n g   h is   or  her  h a i r .   I f   on ly   a  t o u c h - u p  



is  r e q u i r e d ,   the   consumer   would  d e s i r e   t h a t   e a c h  

a c t u a t i o n   p r o v i d e   on ly   a  p a r t i a l   m e a s u r e   of  the   h a i r  

s p r a y .   A l s o ,   i f   the   c o n t a i n e r   w i th   the   pump  t h e r e o n   i s  

to  be  s t o r e d   or  s h i p p e d ,   the   consumer   s h o u l d   be  a b l e   t o  

se t   the  pump  i n t o   a  " l o c k "   p o s i t i o n   w h e r e i n   t h e  

d i s p e n s i n g   a r r a n g e m e n t   is  p o s i t i v e l y   p r e v e n t e d   f r o m  

d i s p e n s i n g   the  c o n t e n t s   of  the   c o n t a i n e r .  

P r e v i o u s   a t t e m p t s   to  p r o v i d e   l i m i t i n g   means  h a v e  

i n c l u d e d   p l u g s   a n d / o r   cones   d i s p o s e d   w i t h i n   the  pump 
body  to  l i m i t   s t r o k e   l e n g t h .   However ,   the   s t r u c t u r e   o f  

t h e s e   p r i o r   a t t e m p t s   has  no t   been  p a r t i c u l a r l y   s t u r d y ,  
and  the  s t r u c t u r a l   p a r t s   a re   e a s i l y   b r o k e n   by  v i g o r o u s  

f i n g e r   a c t i o n   on  the  s p r a y e r   head .   F u r t h e r ,   b e c a u s e  

the   s t r u c t u r e   is  d i s p o s e d   w i t h i n   the  pump  body,   i t   i s  
d i f f i c u l t   to  a l i g n   the   v a r i o u s   m e a s u r e d - s t r o k e  

p o s i t i o n s   t h e r e o f   m e r e l y   by  c h a n g i n g   the  r o t a t i o n a l  

p o s i t i o n   of  the   s p r a y e r   or  o t h e r   d i s p e n s i n g   head .   As  a  
r e s u l t ,   p a r t i c u l a r   s p r a y   s e t t i n g s   c o u l d   no t   b e  

a c c u r a t e l y   e s t a b l i s h e d .   This   d r a w b a c k   is  f u r t h e r  

c o m p l i c a t e d   in  t h o s e   d e v i c e s   in  which   the   d i s p e n s i n g  
head  can  be  removed  from  the  h o l l o w   stem  of  the  pump 
body  and  r e p l a c e d   in  a  d i f f e r e n t   r o t a t i o n a l  

o r i e n t a t i o n .  

C o n s e q u e n t l y ,   i t   has  been  d e s i r e d   to  c o n s t r u c t   a 

l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   whose  s t r u c t u r e  
a v o i d s   the   d r a w b a c k s   of  the   c o n v e n t i o n a l   d e v i c e s ,   w h i c h  

has  s t u r d y   and  r e l i a b l e   s t r u c t u r e ,   and  which  p e r m i t s  

p o s i t i v e   s e t t i n g   i n t o   v a r i o u s   f u l l   s t r o k e ,  

s t r o k e - l i m i t e d ,   and  o f f   p o s i t i o n s ,   for   e x a m p l e ,   by  

s i m p l e   r o t a t i o n   of  the   d i s p e n s i n g   h e a d .  



A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   f o r  

d i s p e n s i n g   p r e d e t e r m i n e d   q u a n t i t i e s   of  a  d i s p e n s i b l e  

l i q u i d   c o n t a i n e d   in  a  v e s s e l   and  in  a c c o r d a n c e   w i t h   o n e  

a s p e c t   of  the   p r e s e n t   i n v e n t i o n   is  c h a r a c t e r i s e d   i n  

t h a t   i t   c o m p r i s e s   r e c i p r o c a t i n g   pump  means  h a v i n g   d i p  
tube   means  for   e x t e n d i n g   i n t o   s a i d   l i q u i d   in  s a i d  

v e s s e l   and  a  d e p r e s s i b l e   h o l l o w   pump  stem  t h r o u g h   w h i c h  

the  l i q u i d   is   d e l i v e r e d ,   a  v e s s e l   c l o s u r e   f a s t e n a b l e  

onto   a  c o o p e r a t i n g   p o r t   of  the   v e s s e l   and  s u p p o r t i n g  

t h e  r e c i p r o c a t i n g   pump  means  w i t h   s a i d   dip  t ube   m e a n s  
immersed   i n t o   s a i d   l i q u i d   and  i n c l u d i n g   a  p e d e s t a l  

s u r r o u n d i n g   a  p o r t i o n   of  s a i d   stem  and  h a v i n g   a  

g e n e r a l l y   c y l i n d r i c a l   o u t e r   s u r f a c e ,   a  

f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n   d i s p e n s i n g   head  d i s p o s e d  

a top   s a i d   s tem  and  i n c l u d i n g   s o c k e t   means  s u r r o u n d i n g   a  

top  p o r t i o n   of  s a i d   s tem,   an  o u t l e t   n o z z l e   e x t e n d i n g  
from  s a i d   s o c k e t   means ,   and  d e p e n d i n g   s k i r t   m e a n s  

e x t e n d i n g   ove r   at   l e a s t   a  p o r t i o n   of  the   c y l i n d r i c a l  
s u r f a c e   of  s a i d   p e d e s t a l   and  b e i n g   a x i a l l y   m o v a b l e  

r e l a t i v e   t h e r e t o ,   a  h e l i c a l   ramp  on  s a i d   p e d e s t a l  

e x t e n d i n g   c i r c u m f e r e n t i a l l y   at   l e a s t   p a r t   way  a r o u n d  

s a i d   stem  and  h a v i n g   a  s l o p i n g   cam  s u r f a c e   e n g a g e a b l e  
w i t h   a  p o r t i o n   of  s a i d   d i s p e n s i n g   head  to  l i m i t  

downward  s t r o k e   d i s t a n c e   t h e r e o f   a  p l u r a l i t y   o f  

d i f f e r e n t   s e l e c t e d   amoun t s   a t   a  r e s p e c t i v e   p l u r a l i t y   o f  
r o t a t i o n a l   p o s i t i o n s   of  s a i d   head  r e l a t i v e   to  s a i d  

v e s s e l   c l o s u r e ,   a  s e t   of  c i r c u m f e r e n t i a l l y - s p a c e d   f i n s  

and  a  c o r r e s p o n d i n g   s e t   of  c i r c u m f e r e n t i a l l y - s p a c e d  
d e t e n t s ,   one  of  which   s e t s   is  d i s p o s e d   on  t h e  

c i r c u m f e r e n t i a l   s u r f a c e   of  s a i d   p e d e s t a l   and  the   o t h e r  

of  which   d i s p o s e d   on  a  f a c i n g   s u r f a c e   of  s a i d   d e p e n d i n g  
s k i r t ,   s a i d   f i n s   b e i n g   r e s i l i e n t l y   f l e x i b l e   so  t h a t  
s a i d   f i n s   n o r m a l l y   engage   a  c o r r e s p o n d i n g   p l u r a l i t y   o f  



s a i d   d e t e n t s   to  m a i n t a i n   an  e s t a b l i s h e d   s a i d   r o t a t i o n a l  

p o s i t i o n ,   but   can  be  d e f l e c t e d   out  of  e n g a g e m e n t   w i t h  

s a i d   d e t e n t s   by  manual   r o t a t i o n   of  s a i d   d i s p e n s i n g   h e a d  

b e t w e e n   s a i d   r o t a t i o n a l   p o s i t i o n s .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  l i q u i d   d i s p e n s i n g  

a r r a n g e m e n t   in  which  t h e r e   are   i n c l u d e d   s i m p l e ,   y e t  
a c c u r a t e   s t r o k e   d e t e r m i n i n g   means ,   and  in  which  t h e  

s t r o k e   of  a  d e p r e s s i b l e   stem  on  a  r e c i p r o c a l   pump  b o d y  
is  l i m i t e d   by  means  e x t e r n a l   to  s a i d   pump  b o d y .  

I t   p r o v i d e s   a  l i q u i d   d i s p e n s i n g   a r r a n g e m e n t   i n  

which   a  h e l i c a l   ramp  p r o v i d e s   a  cam  s u r f a c e   f o r  

l i m i t i n g   the  downward  s t r o k e   m o t i o n   of  a  d i s p e n s i n g   c a p  
on  s a i d   s tem,   the   s t r o k e   m o t i o n   b e i n g   v a r i e d   b y  

r o t a t i n g   the  cap  b e t w e e n   p r e d e t e r m i n e d   s t a b l e  

r o t a t i o n a l   p o s i t i o n s   t h e r e o f .  

I t   f u r t h e r   p r o v i d e s   a  l i q u i d   d i s p e n s i n g   pump 
a r r a n g e m e n t   whose  s t r u c t u r e   is  s t u r d y   and  w i l l  

w i t h s t a n d   manual   o p e r a t i o n   of  the   pump.  S t r o k e  

d i s t a n c e s   a re   p o s i t i v e l y   e s t a b l i s h e d   by  r o t a t i n g   t h e  

d i s p e n s i n g   head  t h e r e o f   b e t w e e n   p r e d e t e r m i n e d  
r o t a t i o n a l   p o s i t i o n s ,   s t r u c t u r e   b e i n g   i n c l u d e d   f o r  

e s t a b l i s h i n g   such  p o s i t i o n s ,   but   which  w i l l   y i e l d   t o  
manual   r o t a t i o n a l   f o r c e   a p p l i e d   to  the  head  so  t h a t   t h e  

l a t t e r   can  be  r o t a t e d   to  a n o t h e r   such  r o t a t i o n  

p o s i t i o n .  

In  one  embod imen t   of  the   i n v e n t i o n ,   a  l i q u i d  

d i s p e n s i n g   pump  a r r a n g e m e n t   is  c o n f i g u r e d   f o r  

d i s p e n s i n g   p r e d e t e r m i n e d   q u a n t i t i e s   of  a  d i s p e n s i b l e  

l i q u i d   c o n t a i n e d   in  a  b o t t l e ,   j a r ,   or  o t h e r   v e s s e l   w i t h  



which  the   pump  a r r a n g e m e n t   is  a s s o c i a t e d .   A 

r e c i p r o c a t i n g   pump  is  p r o v i d e d ,   h a v i n g   a  dip  t u b e  

e x t e n d i n g   i n t o   the  l i q u i d ,   a  pump  body,   and  a  

d e p r e s s i b l e   h o l l o w   pump  stem  t h r o u g h   which   the  pumped  
l i q u i d   is  d e l i v e r e d .   A  sc rew  cap  or  o t h e r   c l o s u r e  

s u p p o r t s   the   r e c i p r o c a t i n g   pump  on  the  v e s s e l   w i th   t h e  

dip   t ube   immersed   i n t o   the   l i q u i d   in  the   v e s s e l .   A 

p e d e s t a l   on  the  sc rew  cap  e x t e n d s   a r o u n d   the   b a s e  

p o r t i o n   of  the   stem  and  has  a  g e n e r a l l y   c y l i n d r i c a l  
o u t e r   s u r f a c e .   A  f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n  

d i s p e n s i n g   bead ,   which   can  be,   fo r   e x a m p l e ,   a  s p r a y  
head  or  a  s p o u t   d i s p e n s e r ,   has  a  s o c k e t   o v e r f i t t i n g   t h e  

top  of  the   s tem  and  an  o u t l e t   n o z z l e   e x t e n d i n g   r a d i a l l y  
t h e r e f r o m .   A  d e p e n d i n g   s k i r t   e x t e n d s   downward  from  t h e  

top  of  the   head  and  over   the   c y l i n d r i c a l   s u r f a c e   of  t h e  

p e d e s t a l .   A  h e l i c a l   ramp  is  a f f i x e d   to  the   top  of  t h e  

p e d e s t a l   and  e x t e n d s   c i r c u m f e r e n t i a l l y   a t   l e a s t   p a r t  

way  a r o u n d   the  s tem.   A  s l o p i n g   cam  s u r f a c e   on  the  t o p  
of  t h i s   ramp  e n g a g e s   the   d i s p e n s i n g   head  when  t h e  
l a t t e r   is   d e p r e s s e d   to  l i m i t   i t s   downward  s t r o k e .   As 
the   head  is  t u r n e d ,   the   p e r m i s s i b l e   s t r o k e   d i s t a n c e  
t h e r e o f   v a r i e s .   C o o p e r a t i n g   d e t e n t   s t r u c t u r e   i s  

p r o v i d e d   on  the   c i r c u m f e r e n t i a l   s u r f a c e   of  the   p e d e s t a l  
and  on  a  f a c i n g   s u r f a c e   of  the   d e p e n d i n g   s k i r t .   In  o n e  
p r e f e r r e d   e m b o d i m e n t ,   t h i s   s t r u c t u r e   t a k e   s t h e   form  o f  
f i n s   or  vanes   on  the  s k i r t   and  c o r r e s p o n d i n g   a x i a l  

g r o o v e s   or  c u t o u t   d e t e n t s   on  the  p e d e s t a l .   These   c a n  
be  s p a c e d   e v e n l y   a r o u n d   the   s k i r t   and  the  p e d e s t a l .  
The  vanes   n o r m a l l y   engage   the  c u t o u t   d e t e n t s   t o  
e s t a b l i s h   each  r o t a t i o n a l   p o s i t i o n ,   but   a re   r e s i l i e n t l y  
f l e x i b l e   and  can  be  d e f l e c t e d   by  m a n u a l l y   t u r n i n g   t h e  

d i s p e n s e r   head  so  t h a t   the   l a t t e r   can  be  r e a d i l y  
r o t a t e d   to  a n o t h e r   d e s i r e d   p o s i t i o n .  



In  s e v e r a l   p o s s i b l e   e m b o d i m e n t s ,   the   head  is  a  

s p r a y   head ,   and  the   n o z z l e   t h e r e o f   has  a  s u r f a c e  

d i s p o s e d   a  d i s t a n c e   below  a  d i s c o i d   member,  the   l a t t e r  

b e i n g   a d a p t e d   for   r e c e i v i n g   the  u s e r ' s   f i n g e r .   In  s u c h  

ca se   i t   can  be  t h i s   s u r f a c e   of  the  n o z z l e   t h a t   e n g a g e s  
the  ramp  to  l i m i t   the  pump  s t r o k e .  

In  v a r i o u s   e m b o d i m e n t s ,   a  f l a t   " l o c k "   p o r t i o n   i s  

p r o v i d e d   at   the   top  of  the   ramp,  t h a t   i s ,   at  t h e  

p o r t i o n   t h e r e o f   most   r e m o t e   from  the   p e d e s t a l .   I f   t h e  

head  is  r o t a t e d   so  t h a t   a  p o r t i o n   t h e r e o f   e n g a g e s   t h i s  

f l a t   s u r f a c e ,   i . e . ,   to  a  lock   or  o f f   p o s i t i o n ,   t h e  

d i s p e n s i n g   head  c a n n o t   be  d e p r e s s e d   and  can  be  s a f e l y  
s t o r e d   or  s h i p p e d .  

S t o p p i n g   means ,   such  as  a  c u t o u t   at   t he   top  of  t h e  

ramp  and  an  e n g a g i n g   tab  on  the   n o z z l e ,   can  be  i n c l u d e d  

to  p r e v e n t   the  head  from  b e i n g   t u r n e d   beyond  such  l o c k  

or  o f f   p o s i t i o n .  

The  above  and  o t h e r   o b j e c t s ,   f e a t u r e s ,   a n d  

a d v a n t a g e s   of  t h i s   i n v e n t i o n   w i l l   become  a p p a r e n t   f r o m  

the   e n s u i n g   d e t a i l e d   d e s c r i p t i o n   of  one  p r e f e r r e d  

p o s s i b l e   e m b o d i m e n t ,   which  d e s c r i p t i o n   is  to  b e  

c o n s i d e r e d   in  c o n n e c t i o n   w i t h   the  a c c o m p a n y i n g  
d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  is  a  p a r t i a l l y   c u t - a w a y ,   p a r t l y   e x p l o d e d  

p e r s p e c t i v e   view  of  a  s p r a y   pump  a r r a n g e m e n t   a c c o r d i n g  
to  one  embod imen t   of  t h i s   i n v e n t i o n ;  

F i g u r e   2  is  a  p l an   view  of  the  embod imen t   o f  

F i g u r e   1 ;  



F i g u r e s   3  and  4  are  s e c t i o n a l   v iews   a l o n g   the  l i n e  

3-3  of  F i g u r e   2 ;  

F i g u r e   5  is  a  c r o s s - s e c t i o n a l   view  a l o n g   the  l i n e  

5-5  of  F i g u r e   3 ;  

F i g u r e   6  is  a  c r o s s - s e c t i o n a l   view  s h o w i n g  
r e l a t i v e   r o t a t i o n   of  the   e l e m e n t s   shown  in  F i g u r e   5 ;  

F i g u r e   7  is  a  p l an   view  of  the  embod imen t   o f  

F i g u r e   1  when  r o t a t e d   to  a n o t h e r   s e t t i n g ;  

F i g u r e   8  is  a  s e c t i o n a l   view  a l o n g   the   l i n e   8-8  o f  

F i g u r e   7 ;  

F i g u r e   9  is  a  p l an   view  of  the   e m b o d i m e n t   o f  

F i g u r e   1  when  r o t a t e d   to  s t i l l   a n o t h e r   s e t t i n g ;  

F i g u r e   10  is  a  s e c t i o n a l   view  a l o n g   the   l i n e   1 0 - 1 0  

of  F i g u r e   9;  a n d  

F i g u r e   11  is  a  f l a t t e n e d   p r o j e c t i o n   of  c e r t a i n  

f e a t u r e s   shown  in  F i g u r e s   9  and  1 0 .  

With  r e f e r e n c e   to  the   a c c o m p a n y i n g   d r a w i n g s ,   a n d  

i n i t i a l l y   to  F i g u r e   1  t h e r e o f ,   a  p r e f e r r e d   e m b o d i m e n t  

of  a  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   10  of  t h i s  

i n v e n t i o n   is  shown  to  be  formed  of  a  c l o s u r e   cap  20 

h a v i n g   a  k n u r l e d   p e r i p h e r a l   w a l l   22  and  an  i n n e r   w a l l  

(not   shown)  which   is  t h r e a d e d   or  f l a n g e d   to  engage   t h e  
neck  of  a  b o t t l e ,   c a n i s t e r ,   or  o t h e r   c o n t a i n e r   ( n o t  

s h o w n ) .  



S u p p o r t e d   w i t h i n   the  c l o s u r e   cap  20  is   a  

d i s p e n s i n g   pump  formed  of  a  pump  body  24,  w i th   a  d i p  
tube   or  syphon  26  e x t e n d i n g   from  the   pump  body  down 
i n t o   a  l i q u i d   w i t h i n   the  c o n t a i n e r .   A  h o l l o w ,  

d e p r e s s i b l e   pump  stem  28  d e l i v e r s   the   pumped  l i q u i d  
from  the  pump  body  24.  R i s i n g   from  the  c l o s u r e   cap  20 
is  a  p e d e s t a l   30  which   s u r r o u n d s   at   l e a s t   a  b a s e  

p o r t i o n   of  the   stem  28.  The  p e d e s t a l   30  is  g e n e r a l l y  
c y l i n d r i c a l   in  shape   and  a  g e n e r a l l y   c y l i n d r i c a l  
c i r c u m f e r e n t i a l   f ace   32  t h e r e o f   has  a  p l u r a l i t y   o f  
c i r c u m f e r e n t i a l l y   s p a c e d   l o n g i t u d i n a l ,   or  a x i a l   c u t o u t  
d e t e n t s   34  t h e r e i n ,   whose  f u n c t i o n   w i l l   be  d e s c r i b e d   i n  
d e t a i l   b e l o w .  

A  h e l i c a l   ramp  36  is  f i x e d l y   d i s p o s e d   a top   t h e  

p e d e s t a l   30,  and  e x t e n d s   c i r c u m f e r e n t i a l l y   at  l e a s t  

p a r t l y   a r o u n d   the   s tem  28.  The  ramp  36  has  a  s l o p i n g  
cam  s u r f a c e   38  which   r i s e s   from  the   p e d e s t a l   30  to  a  
f l a t   l o c k i n g   p o r t i o n   38'  at   the   top  of  t he   ramp  3 6 .  

A  c y l i n d r i c a l   f l a n g e   or  c o l l a r   30'  i s   d i s p o s e d   on  
the   c l o s u r e   cap  20  c o a x i a l l y   w i t h   the  p e s e t a l   30  a n d  

s p a c e d   somewhat   t h e r e f r o m .   This   f l a n g e   30'  can  be  u s e d  

to  engage   a  p r o t e c t i v e   o v e r c a p   (not   s h o w n ) .  

A  f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n   s p r a y   head  40 

(which  can  be  p r o v i d e d   w i t h   a  c o n c a v e   u p p e r   s u r f a c e   f o r  

e n g a g e m e n t   w i th   a  u s e r ' s   f i n g e r )   is  d e s i g n e d   to  f i t  

a t o p   the   s t e p   28  so  t h a t   the   l a t t e r   can  be  p u s h e d   down 

to  o p e r a t e   the  pump  24.  A  s o c k e t   42  in  the  s p r a y   h e a d  

40  e n g a g e s   the  top  of  the   stem  28,  and  is   g e n e r a l l y  

c e n t r a l l y   s u p p o r t e d   on  a  f i n g e r - e n g a g i n g   d i s k - l i k e  

member  44.  A  n o z z l e   46  e x t e n d s   r a d i a l l y   from  t h e  



s o c k e t   42  on  the   u n d e r s i d e   of  the   d i s k - l i k e   member  4 4 ,  

as  shown  in  F i g u r e   3.  In  t h i s   e m b o d i m e n t ,   the   n o z z l e  

46  is  an  a t o m i z i n g   n o z z l e   fo r   d i s p e n s i n g   the  pumped  

l i q u i d   as  a  f i n e   m i s t .   However ,   t h i s   i n v e n t i o n   c o u l d  

as  e a s i l y   be  a p p l i e d   to  v a r i o u s   o t h e r   d i s p e n s e r s ,   a n d  
the   n o z z l e   46  c o u l d ,   for   e x a m p l e ,   be  a  s p i g o t   or  t h e  

l i k e .  

A  tab   46'  d e p e n d i n g   from  the  n o z z l e   46  e n g a g e s   t h e  

cam  s u r f a c e   38,  a t   l e a s t   at   c e r t a i n   r o t a t i o n a l  

p o s i t i o n s   of  the   s p r a y   head  40  r e l a t i v e   to  the  c l o s u r e  

cap  20,  and  t h e r e b y   c o o p e r a t e s   w i t h   the   cam  s u r f a c e   38 

to  l i m i t   the   s t r o k e   of  the   pump  s tem  28  at   s u c h  

p o s i t i o n s .  

A  c y l i n d r i c a l   d e p e n d i n g   s k i r t   48  e x t e n d s   d o w n w a r d  
from  the  d i s k - l i k e   member  44  to  at   l e a s t   a  p o s i t i o n  
b e t w e e n   p e d e s t a l   30  and  the   f l a n g e   3 0 ' .  

As  p e r h a p s   b e t t e r   shown  in  F i g u r e s   3  and  5,  a  s e t  
of  f o u r   vanes   50,  which   c o u l d   a l s o   b e - f l a p s   or  f i n s ,  

a re   d i s p o s e d   on  the   i n t e r i o r   s u r f a c e   of  the  d e p e n d i n g  
s k i r t   48.  These   vanes   50  a re   e v e n l y   f a c e d   t h e r e o n   a t  
i n t e r v a l s   of  90°.   Each  such  vane  50  e x t e n d s   g e n e r a l l y  
v e r t i c a l l y   a l o n g   the   i n t e r i o r   of  the   s k i r t   48,  and  a l s o  

e x t e n d s   i n w a r d   an  amount  s u f f i c i e n t   to  e x t e n d   i n t o   t h e  

c u t o u t   d e t e n t s   34.  These  vanes   50  are   r e s i l i e n t l y  
f l e x i b l e   so  t h a t   t hey   can  be  d e f l e c t e d   out  o f  

e n g a g e m e n t   w i th   the   c o o p e r a t i n g   c u t o u t   d e t e n t s   34  i f  
the   s p r a y   head  40  is  r o t a t e d   by  hand  r e l a t i v e   to  t h e  
c l o s u r e   2 0 .  



As  shown,  fo r   example   in  F i g u r e s   1  and  2,  a n  
i n d i c a t o r   a r row  52  is  embossed   on to   the  top  s i d e   of  t h e  

d i s k - l i k e   member  44  and  the  d i r e c t i o n   t h e r e o f   i s  

a l i g n e d   w i th   the  o u t l e t   of  the   n o z z l e   46  to  i n d i c a t e  

the   d i r e c t i o n   of  s p r a y i n g   t h e r e f r o m .   A  s e t   of  i n d i c i a  

5 4 , 5 4 ' ,   and  54"  are  marked  to  i n d i c a t e   a  f u l l  

p u m p - s t r o k e   p o s i t i o n ,   an  i n t e r m e d i a t e ,   or  l i m i t e d  

p u m p - s t r o k e   p o s i t i o n ,   and  an  o f f   p o s i t i o n ,  

r e s p e c t i v e l y .  

When  the  s p r a y   head  40  is  in  i t s   r o t a t i o n a l  

p o s i t i o n   as  shown  in  F i g u r e s   2 , 3 ,   and  4  in  which   t h e  
i n d i c a t o r   a r row  50  is  a l i g n e d   w i t h   the  f u l l   p u m p - s t r o k e  
i n d i c i u m   54,  the   s p r a y   n o z z l e   46  is  r o t a t i o n a l l y  

p o s i t i o n e d   w i t h   r e s p e c t   to  the  ramp  36  such  t h a t   t h e  

cam  s u r f a c e   38  of  the   l a t t e r   w i l l   no t   o b s t r u c t   t he   t a b  
4 6 ' .   C o n s e q u e n t l y ,   the   s p r a y   head  40  can  be  d e p r e s s e d  
a  f u l l   amount ,   as  shown  in  F i g u r e   4.  As  a  r e s u l t ,   when  
t he   i n d i c a t o r   a r row  52  is  a l i g n e d   w i th   the   f u l l  

p u m p - s t r o k e   i n d i c i u m   54,  the   e n t i r e   c o n t e n t s   of  t h e  

pump  body  24  can  be  pumped  out  of  the   n o z z l e   46  w i t h  
each  pump  s t r o k e ,   i . e .   w i t h   each  f i n g e r   d e p r e s s i o n   o f  
the  head  4 0 .  

As  shown  in  F i g u r e   5,  in  the  a b o v e - m e n t i o n e d  

p o s i t i o n ,   the   vanes   50  a re   a l i g n e d   w i th   a  p a r t i c u l a r  
f o u r   of  the   a x i a l   c u t o u t s   34,  so  t h a t   the   s k i r t   48 

moves  f r e e l y   in  the  v e r t i c a l   or  a x i a l   d i r e c t i o n   b e t w e e n  
the   p e d e s t a l   30  and  the  o u t e r   f l a n g e   3 0 ' .  

If   the   u s e r   d e s i r e s   t h a t   each  pump  s t r o k e   d e l i v e r  

a  l e s s e r   amount  of  t he   l i q u i d ,   the   u s e r   can  g r i p   t h e  

s p r a y   head  40  w i t h   h i s   f i n g e r s   and  g e n t l y   r o t a t e   i t ,  



r e l a t i v e   to  the  c l o s u r e   20,  to  an  i n t e r m e d i a t e   p o s i t i o n  
in  which   the  i n d i c a t o r   a r row  52  is  a l i g n e d   w i t h   t h e  

l i m i t e d - s t r o k e   i n d i c i u m   5 4 ' .  

As  shown  in  F i g u r e   6,  when  the  s p r a y   head  40  i s  

t w i s t e d   ( h e r e ,   c o u n t e r - c l o c k w i s e ) ,   the  vanes   50  a r e  
d e f l e c t e d   out   of  e n g a g e m e n t   w i th   the  c u t o u t   d e t e n t s   3 4 .  

The  u s e r   t hen   c o n t i n u e s   to  r o t a t e   the  head  40  u n t i l   t h e  

vanes   50  a g a i n   a l i g n   wi th   f o u r   of  the  c o o p e r a t i n g  
c u t o u t   d e t e n t s   34.  In  t h i s   i l l u s t r a t i o n ,   the   s p r a y  
head  is  r o t a t e d   an  a n g l e   of  90°  and  a r r i v e s   a t   t h e  

s t a b l e   p o s i t i o n   as  shown  in  F i g u r e   7.  At  t h i s  

p o s i t i o n ,   the   vanes   50  c o o p e r a t e   w i t h   the   c u t o u t  

d e t e n t s   34  to  d e f i n e   the  s t a b l e   r o t a t i o n a l   p o s i t i o n  

shown,  and  to  r e s i s t   f u r t h e r   r o t a t i o n .  

When  the  vanes   50  and  the  c u t o u t   d e t e n t s   34  a r e  
a l i g n e d ,   for   example   as  shown  in  F i g u r e   5,  the   s k i r t   48 

can  move  f r e e l y   up  and  down  ( t h a t   i s ,   a x i a l l y ) .  

C o n s e q u e n t l y ,   the   s p r a y   head  does  not   i t s e l f   r e s i s t   t h e  
u s e r ' s   f i n g e r   p r e s s u r e .   However ,   i f   the   vanes   50  a r e  
d i s p o s e d   b e t w e e n   s u c c e s s i v e   c u t o u t   p o s i t i o n s ,   as  shown 
in  F i g u r e   6,  the   vanes   50  f r i c t i o n a l l y   engage   t h e  
c i r c u m f e r e n t i a l   p e d e s t a l   f ace   32,  and  t h e r e   i s  

c o n s i d e r a b l e   f r i c t i o n a l   r e s i s t a n c e   to  a x i a l   m o t i o n   o f  
the   head  40.  This   i n f o r m s   the   u s e r   t h a t   the   head  i s  

b e t w e e n   p o s i t i o n s ,   and  t hus   a v o i d s   the  s p r a y   head  b e i n g  

d e p r e s s e d   at   an  u n d e s i r e d   p o s i t i o n   b e t w e e n   t h e  

e s t a b l i s h e d   r o t a t i o n a l   p o s i t i o n s   c o r r e s p o n d i n g ,   f o r  

e x a m p l e ,   to  the  i n d i c i a   5 4 ,  5 4 ' ,   and  5 4 " .  

As  shown  in  F i g u r e   8,  when  the  head  40  is  r o t a t e d  

so  t h a t   the   i n d i c a t o r   a r row  52  is  a l i g n e d   w i t h   t h e  



i n t e r m e d i a t e   i n d i c i u m   5 4 ' ,   a  l i m i t e d - s t r o k e   p o s i t i o n   i s  

a t t a i n e d .   In  t h i s   p o s i t i o n ,   the   n o z z l e   t ab   46'  i s  

d i s p o s e d   at  a  r o t a t i o n a l   p o s i t i o n   over   a  midway  p o r t i o n  
of  the  cam  s u r f a c e   38  of  the   ramp  36.  He re ,   d e p r e s s i o n  
of  the  s p r a y   head  40  is  s t r o k e - l i m i t e d   by  the  ramp  3 6 .  

That   i s ,   the   head  40  can  be  d e p r e s s e d   on ly   u n t i l   t h e  

tab   46'  e n g a g e s   the  cam  s u r f a c e   38.  The  head  40  i s  

b l o c k e d   from  f u r t h e r   downward  t r a v e l .   C o n s e q u e n t l y ,   i n  

t h i s   p o s i t i o n ,   each  d e p r e s s i o n   of  the  s p r a y   head  40 
d e l i v e r s   on ly   a  p r e d e t e r m i n e d   f r a c t i o n   of  the   c o n t e n t s  

of  the  s p r a y   body  2 4 .  

In  t h i s   e m b o d i m e n t ,   the   head  40  can  a l s o   b e  

r o t a t e d   to  an  o f f   p o s i t i o n   as  shown  in  F i g u r e s   9  a n d  

10,  in  which   the   i n d i c a t o r   a r r o w   52  is   a l i g n e d   w i th   t h e  
i n d i c i u m   54"  to  i n d i c a t e   an  o f f ,   or  lock   p o s i t i o n .   I n  
t h i s   p o s i t i o n ,   the   tab  46'  e n g a g e s   the   f l a t   p o r t i o n   3 8 '  

of  the   ramp  36,  and  is  h e l d   in  p o s i t i o n   by  t h e  

e n g a g e m e n t   of  the   vanes   50  w i t h   the  c u t o u t   d e t e n t s   3 4 .  

Thus ,   he r e   the   s p r a y   head  40  is  b l o c k e d   from  a n y  
downward  t r a v e l ,   so  t h a t   the   pump  24  c a n n o t   b e  

a c t u a t e d .  

This   o f f   or  l o c k e d   p o s i t i o n   can  be  used   as  a  

s h i p p i n g   p o s i t i o n ,   to  o b v i a t e   the   need  fo r   a  s e p a r a t e  

p r o t e c t i v e   o v e r c a p .   Th is   p o s i t i o n   can  a l s o   be  u s e d  

d u r i n g   t r a v e l ,   f o r   e x a m p l e ,   to  p r o t e c t   the   u s e r ' s  

c l o t h i n g   i f   a  b o t t l e   w i th   such  a  s p r a y   head  is  p a c k e d  

t o g e t h e r   w i t h   c l o t h e s   in  the   u s e r ' s   l u g g a g e .  

As  shown  in  F i g u r e   11,  a  boss   56  can  be  i n c l u d e d  

on  the   cam  s u r f a c e   38  nea r   the   f l a t   p o r t i o n   38'  of  t h e  

ramp  36.  This   boss   56  e n g a g e s   the  tab  46'  when  t h e  



head  40  is  t u r n e d   to  the  o f f   p o s i t i o n ,   and  p r e v e n t s   t h e  

head  40  from  b e i n g   o v e r d r i v e n   or  r o t a t e d   beyond  the  e n d  

of  the  ramp  36  i n t o   a  f u l l   s t r o k e   p o s i t i o n .  

F a v o r a b l y ,   t h i s   boss   56  s u p p o r t s   the  lower   s u r f a c e  

of  the  n c z z l e   46  when  the  head  40  is  in  the  l o c k  

p o s i t i o n .   This   p r e v e n t s   e x c e s s i v e   top  l o a d s   f r o m  

u n d u l y   d e f o r m i n g   the  t ab   46'  and  ramp  38.  To  e n s u r e  

p r o p e r   o p e r a t i o n   of  the   l o c k i n g   s t r u c t u r e ,   the   t ab   4 6 '  

is  f a v o r a b l y   p l a c e d   on  the  d o w n s l o p e   s i d e   of  the  n o z z l e  

4 6 .  

From  the  f o r e g o i n g ,   i t   is  a p p a r e n t   t h a t   the   l i q u i d  

d i s p e n s i n g   pump  a r r a n g e m e n t   of  t h i s   i n v e n t i o n   has  many 
nove l   f e a t u r e s   p r o v i d i n g   an  a d v a n t a g e   over   c o n v e n t i o n a l  

such  d e v i c e s .  

For  e x a m p l e ,   in  t h i s   i n v e n t i o n ,   a  s l o p i n g   ramp  i s  

u sed ,   r a t h e r   than   a  s t e p   a r r a n g e m e n t .   This   p e r m i t s  

t u r n i n g   of  the   head  to  a  medium  or  o f f   p o s i t i o n   even  i f  

the   pump  stem  28  ha s ,   fo r   some  r e a s o n ,   not   r e t u r n e d   t o  
i t s   no rmal   r a i s e d   p o s i t i o n .   C o n s e q u e n t l y ,   the   s l o p i n g  

ramp  36  a c t s   as  an  i n c l i n e d   p l a n e   to  r a i s e   the   head  4 0 .  

C o n t r a r y   to  s t e p p e d   a r r a n g e m e n t s ,   the   cam  s u r f a c e   38  o f  

the   ramp  36  a v o i d s   the  s t r u c t u r e   of  p e r p e n d i c u l a r  
s u r f a c e s ,   which   c o u l d   a c t   to  b l o c k   such  r o t a t i o n .  

I t   s h o u l d   be  n o t e d   t h a t   the   f l a t   p o r t i o n   38'  c o u l d  

be  s l i g h t l y   c o n c a v e   to  c r a d l e   the   tab   4 6 ' ,   and  t h i s  

engage   i t   somewhat   more  s e c u r e l y   when  the  head  40  is  i n  

the   l o c k e d   p o s i t i o n .  



F u r t h e r ,   a l t h o u g h   the  a b o v e - d e s c r i b e d   e m b o d i m e n t  

has  been  d e s c r i b e d   by  i l l u s t r a t i n g   a  f u l l   p u m p - s t r o k e  

p o s i t i o n ,   an  o f f   p o s i t i o n ,   and  a  s i n g l e   i n t e r m e d i a t e  

p o s i t i o n ,   i t   s h o u l d   be  a p p a r e n t   t h a t   the  pump 
a r r a n g e m e n t   of  t h i s   i n v e n t i o n   c o u l d   have  any  number  o f  

i n t e r m e d i a t e   p o s i t i o n s .   Such  p o s i t i o n s   cou ld   b e  

a r r a n g e d   in  d e p e n d e n c e   on  the  number  and  p o s i t i o n s   o f  

the  vanes   50  and  c o r r e s p o n d i n g   c u t o u t   d e t e n t s   3 4 .  

Al so ,   the   d e g r e e   of  s t r o k e   l i m i t a t i o n   can  be  a l t e r e d   b y  

c h a n g i n g   the   c o n f i g u r a t i o n   of  the   ramp  3 6 .  

In  t he   a b o v e - d e s c r i b e d   e m b o d i m e n t ,   t he   ramp  36  i s  

p r e f e r a b l y   formed  u n i t a r i l y   w i th   the  p e d e s t a l   30,  f o r  

e x a m p l e ,   by  i n j e c t i o n   m o l d i n g .   However ,   the   ramp  36 

and  p e d e s t a l   30  c o u l d   a l t e r n a t i v e l y   be  f o r m e d  

s e p a r a t e l y   and  a s s e m b l e d   by  g l u e i n g ,   by  means  of  a  

l o c k i n g   m e c h a n i c a l   f i t t i n g ,   or  by  u l t r a s o n i c   w e l d i n g .  

A l s o ,   w h i l e   the   a b o v e - d e s c r i b e d   embod imen t   h a s  

vanes   50  on  the   d e p e n d i n g   s k i r t   48  and  c u t o u t   d e t e n t s  

34  on  the  p e d e s t a l   30,  in  o t h e r   p o s s i b l e   e m b o d i m e n t s ,  
t h i s   c o n f i g u r a t i o n   c o u l d   be  r e v e r s e d :   the   vanes   50 

c o u l d   be  p r o v i d e d   on  the   p e d e s t a l   30  w i t h   c o o p e r a t i n g  
c u t o u t s   on  the   s k i r t   4 8 .  

As  an  a l t e r n a t i v e   to  the  i n d i c i a   5 4 , 5 4 ' ,   and  5 4 " ,  

one  or  more  index   58  ( F i g u r e   1)  can  be  embossed   o n t o  
the  c o l l a r   30 ' .   This   c o n f i g u r a t i o n   p e r m i t s   s i m p l e  
r o t a t i o n   of  the   p o r t i o n   of  the   i n j e c t i o n   m o l d i n g  

a p p a r a t u s   used  fo r   m o l d i n g   the   c o l l a r   30'  to  a d j u s t   t h e  

p o s i t i o n   of  the   i ndex   58  w h e n e v e r   a  c l o s u r e   cap  fo r   a  
p a r t i c u l a r   use  is  d e s i r e d .  



For  e x a m p l e ,   the   same  pump  a r r a n g e m e n t   c o u l d   b e  

used   for   a  h a i r   s p r a y   c o n t a i n e r   (where  a  p a r t i a l   s t r o k e  

migh t   be  2/3  of  a  f u l l   s t r o k e )   and  a l s o   for   a  c o l o g n e  
c o n t a i n e r   (where  a  p a r t i a l   s t r o k e   migh t   be  1/2  of  a  
f u l l   s t r o k e ) .   The  c l o s u r e s   for   t h e s e   two  uses   can  b e  

m a n u f a c t u r e d   in  a  s i n g l e   run ,   i n t e r r u p t e d   b r i e f l y  

m e r e l y   to  r o t a t e   the   c o l l a r - f o r m i n g   p a r t   of  t h e  

i n j e c t i o n   m o l d i n g   a p p a r a t u s .  

Terms  of  o r i e n t a t i o n ,   such  as  " u p p e r " ,   " l o w e r " ,  

a n d  " v e r t i c a l " ,   a re   used   h e r e i n   fo r   p u r p o s e s   of  c l a r i t y  
to  i d e n t i f y   the   o r i e n t a t i o n   r e l a t i v e   to  the  d r a w i n g s .  
Such  t e rms   a re   no t   i n t e n d e d   to  l i m i t   the  scope   of  t h i s  

i n v e n t i o n   or  to  e x c l u d e   any  e q u i v a l e n t   s t r u c t u r e .  



1.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   (10)  f o r  

d i s p e n s i n g   p r e d e t e r m i n e d   q u a n t i t i e s   of  a  d i s p e n s i b l e  

l i q u i d   c o n t a i n e d   in  a  v e s s e l ,   c h a r a c t e r i s e d   in  t h a t   i t  

c o m p r i s e s   r e c i p r o c a t i n g   pump  means  (24)  h a v i n g   a  d i p  
tube   (26)  for   e x t e n d i n g   i n t o   s a i d   l i q u i d   in  s a i d   v e s s e l  

and  a  d e p r e s s i b l e   pump  stem  (28)  t h r o u g h   which   t h e  

l i q u i d   is  d e l i v e r e d ,   a  v e s s e l   c l o s u r e   (20)  f a s t e n a b l e  

on to   a  c o o p e r a t i n g   p o r t   of  the  v e s s e l   and  s u p p o r t i n g  
the   r e c i p r o c a t i n g   pump  means  w i t h   s a i d   d ip   t u b e  

immersed   i n t o   s a i d   l i q u i d   and  i n c l u d i n g   a  p e d e s t a l   (30)  

s u r r o u n d i n g   a  p o r t i o n   of  s a i d   s tem  and  h a v i n g   a  

g e n e r a l l y   c y l i n d r i c a l   o u t e r   s u r f a c e   (32)  w i t h   a  
p l u r a l i t y   of  c i r c u m f e r e n t i a l l y   s p a c e d   a x i a l   c u t o u t s  

(34)  t h e r e o n ,   a  f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n  

d i s p e n s i n g   head  (40)  d i s p o s e d   a t op   s a i d   s tem  a n d  

i n c l u d i n g   s o c k e t   means  (42)  s u r r o u n d i n g   a  top  p o r t i o n  
of  s a i d   s tem,   an  o u t l e t   n o z z l e   (46)  e x t e n d i n g   from  s a i d  

s o c k e t   means ,   and  d e p e n d i n g   s k i r t   means  (48)  e x t e n d i n g  

ove r   at  l e a s t   a  p o r t i o n   of  the   c y l i n d r i c a l   s u r f a c e   o f  
s a i d   p e d e s t a l ,   a  h e l i c a l   ramp  (36)  on  s a i d   p e d e s t a l  

e x t e n d i n g   c i r c u m f e r e n t i a l l y   at   l e a s t   p a r t   way  a r o u n d  
s a i d   s tem  and  h a v i n g   a  s l o p i n g   cam  s u r f a c e   (38)  

e n g a g e a b l e   w i th   s a i d   d i s p e n s i n g   head  to  l i m i t   d o w n w a r d  
s t r o k e   d i s t a n c e   t h e r e o f   a  p l u r a l i t y   of  d i f f e r e n t  

amounts   at  a  r e s p e c t i v e   p l u r a l i t y   of  r o t a t i o n a l  

p o s i t i o n s   of  s a i d   head  r e l a t i v e   to  s a i d   v e s s e l   c l o s u r e ,  

a  p l u r a l i t y   of  c i r c u m f e r e n t i a l l y - s p a c e d   f i n s   (50)  

d i s p o s e d   on  s a i d   d e p e n d i n g   s k i r t   means  c o r r e s p o n d i n g  
w i t h   at   l e a s t   some  of  s a i d   c u t o u t s   and  c o o p e r a t i n g  
t h e r e w i t h   to  d e f i n e   s a i d   p l u r a l i t y   of  r o t a t i o n a l  

p o s i t i o n s   of  s a i d   d i s p e n s i n g   head  r e l a t i v e   to  s a i d  



c l o s u r e   and  y i e l d a b l y   r e s i s t i n g   r o t a t i o n   b e t w e e n   s u c h  

p o s i t i o n s .  

2.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   (10)  f o r  

d i s p e n s i n g   p r e d e t e r m i n e d   q u a n t i t i e s   of  a  d i s p e n s i b l e  

l i q u i d   c o n t a i n e d   in  a  v e s s e l ,   c h a r a c t e r i s e d   in  t h a t   i t  

c o m p r i s e s   r e c i p r o c a t i n g   pump  means  (24)  h a v i n g   a  d i p  
tube   (26)  e x t e n d i n g   i n t o   s a i d   l i q u i d   in  s a i d   v e s s e l   a n d  

a  d e p r e s s i b l e   a x i a l   pump  s tem  (28)  t h r o u g h   which   t h e  

l i q u i d   is  d e l i v e r e d ,   a  v e s s e l   c l o s u r e   (20)  f a s t e n e d  

on to   a  c o o p e r a t i n g   p o r t   of  the   v e s s e l   and  s u p p o r t i n g  
the   r e c i p r o c a t i n g   pump  means  w i t h   s a i d   dip  t u b e  
immersed   i n t o   s a i d   l i q u i d   and  i n c l u d i n g   a  p e d e s t a l   (30)  

s u r r o u n d i n g   a  p o r t i o n   of  s a i d   stem  and  h a v i n g   a 

g e n e r a l l y   c y l i n d r i c a l   o u t e r   s u r f a c e   (32)  w i th   a  

p l u r a l i t y   of  c i r c u m f e r e n t i a l l y - s p a c e d   a x i a l   d e t e n t  

c u t o u t s   (34)  t h e r e o n ,   a  f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n  

d i s p e n s i n g   head  (40)  d i s p o s e d   a t op   s a i d   stem  a n d  

i n c l u d i n g   s o c k e t   means  (42)  s u r r o u n d i n g  
a  top  p o r t i o n   of  s a i d   s tem,   an  o u t l e t   n o z z l e   (46)  

e x t e n d i n g   from  s a i d   s o c k e t   means ,   and  d e p e n d i n g   s k i r t  

means  (48)  e x t e n d i n g   over   at   l e a s t   a  p o r t i o n   of  t h e  

c y l i n d r i c a l   s u r f a c e   of  s a i d   p e d e s t a l ,   a  h e l i c a l   r a m p  
(36)  f i x e d   on  s a i d   p e d e s t a l   e x t e n d i n g   c i r c u m f e r e n t i a l l y  
at   l e a s t   p a r t   way  a r o u n d   s a i d   s tem  and  h a v i n g   a  s l o p i n g  
cam  s u r f a c e   (38)  e n g a g e a b l e   w i t h   a  p a r t   of  s a i d  

d i s p e n s i n g   head  to  l i m i t   downward  s t r o k e   d i s t a n c e  

t h e r e o f   a  p l u r a l i t y   of  d i f f e r e n t   amounts   a t   a  
r e s p e c t i v e   p l u r a l i t y   of  r o t a t i o n a l   p o s i t i o n s   of  s a i d  
head  r e l a t i v e   to  s a i d   v e s s e l   c l o s u r e ,   a  p l u r a l i t y   o f  

c i r c u m f e r e n t i a l l y - s p a c e d   f i n s   (50)  on  s a i d   d e p e n d i n g  
s k i r t   means  whose  s p a c i n g   c o r r e s p o n d s   w i t h   the  s p a c i n g  
of  s a i d   c u t o u t s   to  d e f i n e   s a i d   r o t a t i o n a l   p o s i t i o n s   o f  



s a i d   d i s p e n s i n g   head  r e l a t i v e   to  s a i d - v e s s e l   c l o s u r e ,  
s a i d   f i n s   b e i n g   r e s i l i e n t l y   f l e x i b l e   so  t h a t   s a i d   f i n s  

n o r m a l l y   engage   a  c o r r e s p o n d i n g   p l u r a l i t y   of  s a i d  

c u t o u t s   to  m a i n t a i n   an  e s t a b l i s h e d   s a i d   r o t a t i o n a l  

p o s i t i o n ,   but   can  be  d e f l e c t e d   out   of  e n g a g e m e n t   w i t h  

the  s a i d   c u t o u t s   by  manual   r o t a t i o n   of  s a i d   d i s p e n s i n g  
head  be tween   s a i d   p o s i t i o n s .  

3.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   (10)  f o r  

d i s p e n s i n g   p r e d e t e r m i n e d   q u a n t i t i e s   of  a  d i s p e n s i b l e  

l i q u i d   c o n t a i n e d   in  a  v e s s e l ,   c h a r a c t e r i s e d   in  t h a t   i t  

c o m p r i s e s   r e c i p r o c a t i n g   pump  means  (24)  h a v i n g   dip  t u b e  

means  (26)  for   e x t e n d i n g   i n t o   s a i d   l i q u i d   in  s a i d  

v e s s e l   and  a  d e p r e s s i b l e   h o l l o w   pump  stem  (28)  t h r o u g h  
which   the  l i q u i d   is  d e l i v e r e d ,   a  v e s s e l   c l o s u r e  

f a s t e n a b l e   onto   a  c o o p e r a t i n g   p o r t   of  the   v e s s e l   a n d  

s u p p o r t i n g   the  r e c i p r o c a t i n g   pump  means  wi th   s a i d   d i p  
tube   means  immersed   i n t o   s a i d   l i q u i d   and  i n c l u d i n g   a  
p e d e s t a l   (30)  s u r r o u n d i n g   a  p o r t i o n   of  s a i d   stem  a n d  

h a v i n g   a  g e n e r a l l y   c y l i n d r i c a l   o u t e r   s u r f a c e   (32) ,   a  

f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n   d i s p e n s i n g   head  (40)  

d i s p o s e d   a top   s a i d   stem  and  i n c l u d i n g   s o c k e t   means  (42) 

s u r r o u n d i n g   a  top  p o r t i o n   of  s a i d   s tem,   an  o u t l e t  
n o z z l e   (46)  e x t e n d i n g   from  s a i d   s o c k e t   means ,   a n d  

d e p e n d i n g   s k i r t   means  (48)  e x t e n d i n g   ove r   at   l e a s t   a  
p o r t i o n   of  the   c y l i n d r i c a l   s u r f a c e   of  s a i d   p e d e s t a l   a n d  

b e i n g   a x i a l l y   movable   r e l a t i v e   t h e r e t o ,   a  h e l i c a l   r amp 
(36)  on  s a i d   p e d e s t a l   e x t e n d i n g   c i r c u m f e r e n t i a l l y   a t  
l e a s t   p a r t   way  a r o u n d   s a i d   stem  and  h a v i n g   a  s l o p i n g  

cam  s u r f a c e   (38)  e n g a g e a b l e   w i th   a  p o r t i o n   of  s a i d  

d i s p e n s i n g   head  to  l i m i t   downward  s t r o k e   d i s t a n c e  

t h e r e o f   a  p l u r a l i t y   of  d i f f e r e n t   s e l e c t e d   amounts   at   a 
r e s p e c t i v e   p l u r a l i t y   of  r o t a t i o n a l   p o s i t i o n s   of  s a i d  



head  r e l a t i v e   to  s a i d   v e s s e l   c l o s u r e ,   a  s e t   o f  

c i r c u m f e r e n t i a l l y - s p a c e d   f i n s   (50)  and  a  c o r r e s p o n d i n g  

se t   of  c i r c u m f e r e n t i a l l y - s p a c e d   d e t e n t s   (34) ,   one  o f  

which   s e t s   is  d i s p o s e d   on  the   c i r c u m f e r e n t i a l   s u r f a c e  

of  s a i d   p e d e s t a l   and  the  o t h e r   of  which  d i s p o s e d   on  a 

f a c i n g   s u r f a c e   of  s a i d   d e p e n d i n g   s k i r t ,   s a i d   f i n s   b e i n g  

r e s i l i e n t l y   f l e x i b l e   so  t h a t   s a i d   f i n s   n o r m a l l y   e n g a g e  
a  c o r r e s p o n d i n g   p l u r a l i t y   of  s a i d   d e t e n t s   to  m a i n t a i n  

an  e s t a b l i s h e d   s a i d   r o t a t i o n a l   p o s i t i o n ,   but   can  b e  

d e f l e c t e d   out   of  e n g a g e m e n t   w i t h   s a i d   d e t e n t s   by  m a n u a l  

r o t a t i o n   of  s a id   d i s p e n s i n g   head  b e t w e e n   s a i d  

r o t a t i o n a l   p o s i t i o n s .  

4.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   (10)  f o r  

d i s p e n s i n g   p r e d e t e r m i n e d   q u a n t i t i e s   of  a  d i s p e n s i n g  

l i q u i d   c o n t a i n e d   in  a  v e s s e l ,   c h a r a c t e r i s e d   in  t h a t   i t  

c o m p r i s e s   r e c i p r o c a t i n g   pump  means  (24)  h a v i n g   dip  t u b e  

means  (28)  for   e x t e n d i n g   i n t o   s a i d   l i q u i d   in  s a i d  

v e s s e l   and  a  d e p r e s s i b l e   pump  stem  (28)  t h r o u g h   w h i c h  

the  l i q u i d   is  d e l i v e r e d ,   a  v e s s e l   c l o s u r e   (20)  

f a s t e n a b l e   onto   a  c o o p e r a t i n g   p o r t   of  the   v e s s e l   a n d  

s u p p o r t i n g   the  r e c i p r o c a t i n g   pump  means  wi th   s a i d   d i p  
tube   means  immersed   i n t o   s a i d   l i q u i d   and  i n c l u d i n g   a  

p e d e s t a l   (30)  s u r r o u n d i n g   a  p o r t i o n   of  s a i d   stem  a n d  

h a v i n g   a  g e n e r a l l y   c y l i n d r i c a l   o u t e r   s u r f a c e   (32) ,   a  

f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n   s p r a y   head  (40)  d i s p o s e d  

a top   s a i d   stem  and  i n c l u d i n g   s o c k e t   means  (42)  

s u r r o u n d i n g   a  top  p o r t i o n   of  s a i d   s tem,   a  s p r a y   n o z z l e  

(46)  e x t e n d i n g   from  s a i d   s o c k e t   means ,   and  d e p e n d i n g  
s k i r t   means  (48)  e x t e n d i n g   over   at  l e a s t   a  p o r t i o n   o f  

the  c y l i n d r i c a l   s u r f a c e   of  s a i d   p e d e s t a l ,   c o o p e r a t i n g  
d e t e n t   means  (34 .50)   a r r anc red   on  s a i d   c i r c u m f e r e n t i a l  
s u r f a c e   of  s a i d   p e d e s t a l   and  on  a  f a c i n g   s u r f a c e   o f  



s a i d   d e p e n d i n g   s k i r t   means  for   e s t a b l i s h i n g   a  p l u r a l i t y  
of  r o t a t i o n a l   p o s i t i o n s   of  s a i d   s p r a y   head  r e l a t i v e   t o  
s a i d   v e s s e l   c l o s u r e ,   n o r m a l l y   h o l d i n g   s a i d   s p r a y   h e a d  
at   one  such  r o t a t i o n a l   p o s i t i o n   but   r e s i l i e n t l y  
y i e l d i n g   under   manual   f o r c e   to  p e r m i t   t u r n i n g   of  s a i d  
head  to  at  l e a s t   a n o t h e r   s a i d   r o t a t i o n   p o s i t i o n  
r e l a t i v e   to  s a i d   v e s s e l   c l o s u r e ,   and  a  h e l i c a l   r amp  
(36)  on  s a id   p e d e s t a l   e x t e n d i n g   at  l e a s t   p a r t   way 
a r o u n d   s a i d   stem  and  h a v i n g   a  c o n t i n u o u s   s l o p i n g   cam 
s u r f a c e   (38)  e n g a g e a b l e   w i th   a  p o r t i o n   of  s a i d   s p r a y  
head  to  l i m i t   downward  s t r o k e   d i s t a n c e   t h e r e o f   at   l e a s t  

one  r e s t r i c t e d   amount   when  s a i d   head  is  at  o n e  
p r e d e t e r m i n e d   r o t a t i o n a l   p o s i t i o n ,   and  a  f l a t   p o r t i o n  
(38 ' )   d i s t a n t   from  s a i d   p e d e s t a l   and  c o r r e s p o n d i n g   t o  
a n o t h e r   s a i d   r o t a t i o n a l   p o s i t i o n   at   which   s a i d   head  i s  

p r e v e n t e d   from  b e i n g   d e p r e s s e d .  

5.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   a c c o r d i n g  
to  c l a i m   4,  c h a r a c t e r s e d   in  t h a t   in  ye t   a n o t h e r   s a i d  
r o t a t i o n a l   p o s i t i o n ,   s a i d   ramp  does  not   c o n t a c t   s a i d  

p o r t i o n   of  s a i d   s p r a y   head  t h e r e b y   p e r m i t t i n g   a  f u l l  
downward  s t r o k e   fo r   d i s p e n s i n g   a  maximum  s a i d  

p r e d e t e r m i n e d   q u a n t i t y   of  s a i d   l i q u i d .  

6.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   (10)  f o r  

d i s p e n s i n g   p r e d e t e r m i n e d   q u a n t i t i e s   of  a  d i s p e n s i b l e  
l i q u i d   c o n t a i n e d   in  a  v e s s e l ,   c h a r a c t e r s e d   in  t h a t   i t  

c o m p r i s e s   r e c i p r o c a t i n g   pump  means  (24)  h a v i n g   dip  t u b e  
means  (26)  fo r   e x t e n d i n g   i n t o   s a i d   l i q u i d   in  s a i d  
v e s s e l   and  a  d e p r e s s i b l e   h o l l o w   pump  stem  (28)  t h r o u g h  
which   the  l i q u i d   is  d e l i v e r e d ,   a  v e s s e l   c l o s u r e   (20)  
f a s t e n a b l e   on to   a  c o o p e r a t i n g   p o r t   of  the   v e s s e l   a n d  
s u p p o r t i n g   the   r e c i p r o c a t i n g   pump  means  w i t h   s a i d   d i p  



tube   means  immersed   i n t o   s a i d   l i q u i d   and  i n c l u d i n g   a  

p e d e s t a l   (30)  s u r r o u n d i n g   a  p o r t i o n   of  s a i d   stem  a n d  

h a v i n g   a  g e n e r a l l y   c y l i n d r i c a l   o u t e r   s u r f a c e   (32) ,   a 
h e l i c a l   ramp  (36)  a f f i x e d   on  s a i d   p e d e s t a l   e x t e n d i n g  
c i r c u m f e r e n t i a l l y   at  l e a s t   p a r t   way  a r o u n d   s a i d   s t e m  

and  h a v i n g   a  c o n t i n u o u s   s l o p i n g   cam  s u r f a c e   (30)  

t h e r e o n ,   a  f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n   d i s p e n s i n g  
head  (40)  d i s p o s e d   a t op   s a i d   stem  and  i n c l u d i n g   s o c k e t  

means  (42)  s u r r o u n d i n g   a  top  p o r t i o n   of  s a i d   s tem,   a 
f i n g e r - e n g a g e a b l e   d i s c o i d   member  (44)  a top   s a i d   s o c k e t  

means,   an  o u t l e t   n o z z l e   (46)  e x t e n d i n g   from  s a i d   s o c k e t  

means  and  h a v i n g   a  s u r f a c e   (46 ' )   a x i a l l y   below  s a i d  

d i s c o i d   member  e n g a g e a b l e   w i th   s a i d   cam  s u r f a c e   of  s a i d  

ramp  at   at  l e a s t   one  r o t a t i o n a l   p o s i t i o n   of  s a i d  

d i s p e n s i n g   head  r e l a t i v e   to  s a i d   c l o s u r e   to  l i m i t  

downward  s t r o k e   d i s t a n c e   of  s a i d   head ,   and  d e p e n d i n g  
s k i r t   means  (48)  e x t e n d i n g   a x i a l l y   from  the  p e r i p h e r y  
of  s a i d   d i s c o i d   member  at  l e a s t   to  s a i d   p e d e s t a l   a n d  

e x t e n d i n g   c i r c u m f e r e n t i a l l y   at  l e a s t   p a r t   way  a r o u n d  

the  l a t t e r   and  c o o p e r a t i n g   d e t e n t   means  ( 3 4 , 5 0 )  

a r r a n g e d   on  s a i d   c i r c u m f e r e n t i a l   s u r f a c e   of  s a i d  

p e d e s t a l   and  on  a  f a c i n g   s u r f a c e   of  s a i d   d e p e n d i n g  
s k i r t   means  of  e s t a b l i s h i n g   a  p l u r a l i t y   of  r o t a t i o n a l  

p o s i t i o n s   of  s a i d   d i s p e n s i n g   head  r e l a t i v e   to  s a i d  

v e s s e l   c l o s u r e ,   n o r m a l l y   h o l d i n g   s a i d   d i s p e n s i n g   h e a d  

to  at  l e a s t   a n o t h e r   s a i d   r o t a t i o n a l   p o s i t i o n   r e l a t i v e  

to  s a i d   v e s s e l   c l o s u r e .  

7.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   a c c o r d i n g  
to  c l a i m   6,  c h a r a c t e r i s e d   in  t h a t   s a i d   d i s c o i d   member  
is  g e n e r a l l y   c o n c a v e   on  an  upper   s u r f a c e   t h e r e o f   f o r  

e n g a g e m e n t   wi th   a  u s e r ' s   f i n g e r .  



8.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   a c c o r d i n g  
to  c l a i m   6,  c h a r a c t e r s e d   in  t h a t   s a i d   d i s c o i d   member  

b e a r s   a  d i r e c t i o n a l   i n d i c a t o r   on  s a i d   u p p e r   s u r f a c e   t o  

i n d i c a t e   the  a x i a l   d i r e c t i o n   of  s a i d   n o z z l e .  

9.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   a c c o r d i n g  
to  c l a i m   8,  c h a r a c t e r i s e d   by  f u r t h e r   c o m p r i s i n g   a 

p l u r a l i t y   of  i n d i c i a   on  s a i d   v e s s e l   c l o s u r e   e a c h  

c o r r e s p o n d i n g   to  a  p r e d e t e r m i n e d   one  of  s a i d   r o t a t i o n a l  

p o s i t i o n s   of  s a i d   head  r e l a t i v e   to  s a i d   v e s s e l   c l o s u r e ,  
s a i d   d i r e c t i o n a l   i n d i c a t o r   a l i g n i n g   w i t h   e a c h  

p a r t i c u l a r   i n d i c i u m   when  the   d i s p e n s i n g   head  is  in  a  

c o r r e s p o n d i n g   s a i d   r o t a t i o n a l   p o s i t i o n ,   w i t h   each  s u c h  
i n d i c i u m   on  s a i d   v e s s e l   c l o s u r e   i d e n t i f y i n g   t h e  

downward  s t r o k e   d i s t a n c e   t h a t   the   d i s p e n s i n g   head  c a n  
be  d e p r e s s e d   when  at   the   c o r r e s p o n d i n g   r o t a t i o n a l  

p o s i t i o n .  

10.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   (10)  f o r  

d i s p e n s i n g   p r e d e t e r m i n e d   q u a n t i t i e s   of  a  d i s p e n s i b l e  

l i q u i d   c o n t a i n e d   in  a  v e s s e l ,   c h a r a c t e r s e d   in  t h a t   i t  

c o m p r i s e s   r e c i p r o c a t i n g   pump  means  (24)  h a v i n g   a  d i p  
tube   (26)  fo r   e x t e n d i n g   i n t o   s a i d   l i q u i d   in  s a i d  

v e s s e l ,   a  pump  body  (24 ) ,   and  an  a x i a l l y   d e p r e s s i b l e  

pump  stem  (28)  t h r o u g h   which   the   l i q u i d   is   d e l i v e r e d ,   a  
v e s s e l   c l o s u r e   (20)  f a s t e n a b l e   on to   a  c o o p e r a t i n g   p o r t  
of  the   v e s s e l   and  s u p p o r t i n g   the  r e c i p r o c a t i n g   pump 
means  w i th   s a i d   d ip   tube   immersed   i n t o   s a i d   l i q u i d   a n d  

i n c l u d i n g   a  p e d e s t a l   (30)  s u r r o u n d i n g   a  p o r t i o n   of  s a i d  

pump  stem  a d j a c e n t   s a i d   pump  body  and  h a v i n g   a  
g e n e r a l l y   c y l i n d r i c a l   o u t e r   s u r f a c e ,   a  

f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n   s p r a y   head  (40)  d i s p o s e d  

a top   s a i d   s tem  and  i n c l u d i n g   s o c k e t   means  (42)  



s u r r o u n d i n g   an  end  p o r t i o n   of  s a i d   stem  r emo te   f r o m  

s a i d   pump  body,   a  s p r a y   n o z z l e   (46)  e x t e n d i n g   r a d i a l l y  
from  s a i d   s o c k e t   means  for   d i s c h a r g i n g   s a i d   l i q u i d   in  a  

s e l e c t e d   d i s c h a r g i n g   d i r e c t i o n ,   a  f i n g e r - e n g a g e a b l e  
d i s c o i d   member  (44)  a top   s a i d   s o c k e t   means  and  s a i d  

n o r r l e   wi th   the  l a t t e r   h a v i n g   means  (46 ' )   t h e r e o n  

a x i a l l y   c l o s e r   than   s a id   d i s c o i d   member  to  s a i d   v e s s e l  

c l o s u r e ,   a  d i r e c t i o n a l   i n d i c a t o r   (52)  on  an  u p p e r  
s u r f a c e   of  s a i d   d i s c o i d   member  showing   the  d i s c h a r g i n g  
d i r e c t i o n   of  s a i d   s p r a y   n o z z l e ,   and  a  d e p e n d i n g  

c y l i n d r i c a l   s k i r t   (48)  e x t e n d i n g   a x i a l l y   from  s a i d  

d i s c o i d   member  to  the  p o s i t i o n   of  s a i d   c i r c u m f e r e n t i a l  

s u r f a c e   of  s a i d   p e d e s t a l ,   a  se t   of  at  l e a s t   t h r e e  

c i r c u m f e r e n t i a l l y   spaced   a x i a l   d e t e n t   g r o o v e s   (34)  o n  
s a id   c i r c u m f e r e n t i a l   s u r f a c e   of  s a i d   p e d e s t a l ,   a  

c o r r e s p o n d i n g   se t   of  c i r c u m f e r e n t i a l l y - s p a c e d   v a n e s  
(50)  on  a  f a c i n g   s u r f a c e   of  s a i d   d e p e n d i n g   s k i r t ,   s a i d  

vanes   b e i n g   r e s i l i e n t l y   f l e x i b l e   so  as  to  n o r m a l l y  

engage   s a i d   d e t e n t s   to  d e f i n e   and  m a i n t a i n   a  

c o r r e s p o n d i n g   at  l e a s t   t h r e e   s t a b l e   r o t a t i o n a l  

p o s i t i o n s   of  s a i d   s p r a y   head  r e l a t i v e   to  s a i d   v e s s e l  

c l o s u r e ,   but   d e f l e c t a b l e   out   of  e n g a g e m e n t   t h e r e w i t h   t o  

p e r m i t   manual   r o t a t i o n   of  s a i d   s p r a y   head  b e t w e e n   s a i d  

r o t a t i o n a l   p o s i t i o n s ,   a  h e l i c a l   ramp  (36)  a f f i x e d   o n  
s a i d   p e d e s t a l   e x t e n d i n g   c i r c u m f e r e n t i a l l y   a t   l e a s t   p a r t  

way  a r o u n d   s a id   stem  and  h a v i n g   an  upper   cam  s u r f a c e  

(38)  s l o p i n g   g e n e r a l l y   c o n t i n u o u s l y   from  s a i d   p e d e s t a l  
to  a  r a i s e d   f l a t   s u r f a c e   (38 ' )   t h e r e o n ,   a  lower   s u r f a c e  

(46 ' )   of  s a i d   sp ray   head  e n g a g i n g   s a i d   f l a t   s u r f a c e   a t  

a  f i r s t   s a i d   r o t a t i o n a l   p o s i t i o n   of  s a i d   head  t o  

p r e v e n t   d e p r e s s i o n   of  s a i d   s p r a y   head ,   e n g a g i n g   s a i d  

s l o p i n g   cam  s u r f a c e   at  a  s econd   s a i d   r o t a t i o n a l  

p o s i t i o n   to  p r o v i d e   l i m i t e d - s t r o k e   o p e r a t i o n   of  s a i d  



s p r a y   head ,   and  not   e n g a g i n g   s a i d   h e l i c a l   ramp  at  a  
t h i r d   s a i d   r o t a t i o n a l   p o s i t i o n   to  p r o v i d e   f u l l - s t r o k e  

o p e r a t i o n   of  s a i d   s p r a y   head ,   and  a  c o r r e s p o n d i n g   a t  

l e a s t   t h r e e   i n d i c i a   (54,  54",   54")  on  s a i d   v e s s e l  

c l o s u r e   fo r   i d e n t i f y i n g   the  r o t a t i o n a l   p o s i t i o n s   o f  

s a i d   s p r a y   head  r e l a t i v e   to  s a i d   c l o s u r e   and  each  o f  

which   is  s u b s t a n t i a l l y   a l i g n e d   wi th   s a i d   d i r e c t i o n a l  

i n d i c a t o r   at  the   r e s p e c t i v e   s a i d   r o t a t i o n a l   p o s i t i o n .  

11.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   (10)  f o r  

d i s p e n s i n g   p r e d e t e r m i n e d   q u a n t i t i e s   of  a  d i s p e n s i b l e  

l i q u i d   c o n t a i n e d   in  a  v e s s e l ,   c h a r a c t e r s e d   in  t h a t   i t  

c o m p r i s e s   r e c i p r o c a t i n g   pump  means  (24)  h a v i n g   dip  t u b e  

means  (26)  e x t e n d i n g   i n t o   s a i d   l i q u i d   in  s a i d   v e s s e l  

and  a  d e p r e s s i b l e   h o l l o w   pump  stem  (28)  t h r o u g h   w h i c h  

the  l i q u i d   is  d e l i v e r e d ,   a  v e s s e l   c l o s u r e   (20)  f a s t e n e d  

onto   a  c o o p e r a t i n g   p o r t   of  the   v e s s e l   and  s u p p o r t i n g  
the  r e c i p r o c a t i n g   pump  means  w i th   s a i d   dip  tube   m e a n s  
immersed   i n t o   s a i d   l i q u i d   and  i n c l u d i n g   a  c y l i n d r i c a l  
member  (30)  r i s i n g   over   a  l ower   p o r t i o n   of  s a i d   s t e m  
and  h a v i n g   a  g e n e r a l l y   c y l i n d r i c a l   a x i a l   s u r f a c e   ( 3 2 ) ,  

a  f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n   d i s p e n s i n g   head  (40)  

d i s p o s e d   a top   s a i d   stem  and  i n c l u d i n g   s o c k e t   means  (42)  

s u r r o u n d i n g   a  top  p o r t i o n   of  s a i d   s tem,   an  o u t l e t  
n o z z l e   (46)  e x t e n d i n g   r a d i a l l y   from  s a i d   s o c k e t   m e a n s ,  
and  d e p e n d i n g   s k i r t   means  (48)  e x t e n d i n g   down  t o  

o v e r l a p   at  l e a s t   a  p o r t i o n   of  s a i d   c y l i n d r i c a l   member  
and  b e i n g   a x i a l l y   movab le   r e l a t i v e   t h e r e t o ,   a  h e l i c a l  

ramp  (36)  f i x e d   on  s a i d   c l o s u r e   w i t h i n   s a i d   d e p e n d i n g  
s k i r t   means  e x t e n d i n g   a t   l e a s t   p a r t   way  a r o u n d   s a i d  

stem  and  h a v i n g   a  s l o p i n g   cam  s u r f a c e   (38)  e n g a g a b l e  
w i t h   a  p o r t i o n   of  s a i d   d i s p e n s i n g   head  to  l i m i t  
downward  s t r o k e   d i s t a n c e   t h e r e o f   a  p l u r a l i t y   o f  



d i f f e r e n t   s e l e c t e d   amounts   at  a  r e s p e c t i v e   p l u r a l i t y   o f  

r o t a t i o n a l   p o s i t i o n s   r e l a t i v e   to  s a i d   v e s s e l   c l o s u r e ,   a 
s e t   of  one  or  more  c i r c u m f e r e n t i a l l y - s p a c e d   f i n s   (50)  

and  a  c o r r e s p o n d i n g   s e t   of  c i r c u m f e r e n t i a l l y - s p a c e d  
d e t e n t s   (34) ,   one  of  which  s e t s   is  d i s p o s e d   on  t h e  

c i r c u m f e r e n t i a l   s u r f a c e   of  s a i d   c y l i n d r i c a l   member  a n d  
the  o t h e r   of  which  is  d i s p o s e d   on  a  f a c i n g   s u r f a c e   o f  

s a i d   d e p e n d i n g   s k i r t   means ,   s a i d   f i n s   b e i n g   r e s i l i e n t l y  
f l e x i b e   so  t h a t   the   same  n o r m a l l y   engage   s a i d   d e t e n t s  

to  m a i n t a i n   an  e s t a b l i s h e d   s a i d   r o t a t i o n a l   p o s i t i o n ,  
but   can  be  d e f l e c t e d   out   of  e n g a g e m e n t   wi th   s a i d  

d e t e n t s   by  manual   r o t a t i o n   of  s a i d   d i s p e n s i n g   h e a d  

b e t w e e n   s a i d   r o t a t i o n a l   p o s i t i o n s .  

12.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   (10)  f o r  

d i s p e n s i n g   p r e d e t e r m i n e d   q u a n t i t i e s   of  a  d i s p e n s i b l e  

l i q u i d   c o n t a i n e d   in  a  v e s s e l ,   c h a r a c t e r s e d   in  t h a t   i t  

c o m p r i s e s   r e c i p r o c a t i n g   pump  means  (24)  h a v i n g   a  d i p  
tube   (26)  fo r   e x t e n d i n g   i n t o   s a i d   l i q u i d   in  s a i d   v e s s e l  

and  a  d e p r e s s i b l e   pump  s tem  (28)  t h r o u g h   which  t h e  

l i q u i d   is  d e l i v e r e d ,   a  v e s s e l   c l o s u r e   (20)  f a s t e n a b l e  

on to   a  c o o p e r a t i n g   p o r t   of  the   v e s s e l   and  s u p p o r t i n g  
the   r e c i p r o c a t i n g   pump  means  w i th   s a i d   dip  t u b e  
immersed   i n t o   s a i d   l i q u i d   and  i n c l u d i n g   a  p e d e s t a l   (30)  

s u r r o u n d i n g   a  lower   p o r t i o n   of  s a i d   stem  and  h a v i n g   a  

g e n e r a l l y   c y l i n d r i c a l   o u t e r   s u r f a c e   (32) ,   a  

f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n   d i s p e n s i n g   head  (40)  

d i s p o s e d   a top   s a i d   stem  and  i n c l u d i n g   s o c k e t   means  (42)  

s u r r o u n d i n g   a  top  p o r t i o n   of  s a i d   s tem,   an  o u t l e t  

n o z z l e   (46)  e x t e n d i n g   r a d i a l l y   from  s a i d   s o c k e t   m e a n s ,  
d e p e n d i n g   s k i r t   means  (48)  e x t e n d i n g   over   at  l e a s t   a  
p o r t i o n  o f   the  c y l i n d r i c a l   s u r f a c e   of  s a i d   p e d e s t a l ,  
and  a  d e p e n d i n g   tab   (46 ' )   a f f i x e d   onto   s a i d   n o z z l e ,   a  



h e l i c a l   ramp  (36)  on  s a i d   p e d e s t a l  e x t e n d i n g  
c i r c u m f e r e n t i a l l y   at   l e a s t   p a r t   way  a r o u n d   s a i d   s t e m  
and  h a v i n g   a  s l o p i n g   cam  s u r f a c e   (38)  e n g a g e a b l e   w i t h  
s a i d   d e p e n d i n g   tab  to  l i m i t   the   s t r o k e   d i s t a n c e   of  s a i d  

head  a  p l u r a l i t y   of  d i f f e r e n t   amounts   at  a  r e s p e c t i v e  

p l u r a l i t y   of  r o t a t i o n a l   p o s i t i o n s   of  s a i d   head  r e l a t i v e  

to  s a i d   v e s s e l   c l o s u r e ,   and  h a v i n g   a  boss   (56)  at  a n  
end  of  s a i d   s l o p i n g   cam  s u r f a c e   r emo te   from  s a i d  

p e d e s t a l   to  engage   s a i d   tab  and  p r e v e n t   r o t a t i o n   o f  

s a i d   head  beyond   a  lock   p o s i t i o n   c o r r e s p o n d i n g   to  s u c h  

e n g a g e m e n t ,   and  c o o p e r a t i n g   d e t e n t   means  ( 3 4 , 5 0 )  

a r r a n g e d   on  s a i d   c i r c u m f e r e n t i a l   s u r f a c e   of  s a i d  

p e d e s t a l   and  on  a  f a c i n g   s u r f a c e   of  s a i d   d e p e n d i n g  
s k i r t   means  fo r   e s t a b l i s h i n g   s a i d   r o t a t i o n a l   p o s i t i o n s  
of  s a i d   d i s p e n s i n g   head  r e l a t i v e   to  s a i d   v e s s e l  

c l o s u r e ,   n o r m a l l y   h o l d i n g   s a i d   head  at   one  s u c h  
r o t a t i o n a l   p o s i t i o n   bu t   r e s i l i e n t l y   y i e l d i n g   u n d e r  

manual   f o r c e   to  p e r m i t   t u r n i n g   of  s a i d   head  to  at   l e a s t  

a n o t h e r   s a i d   r o t a t i o n a l   p o s i t i o n   r e l a t i v e   to  s a i d  

v e s s e l   c l o s u r e .  

13.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   a c c o r d i n g  
to  c l a i m   12,  c h a r a c t e r i s e d   in  t h a t   s a i d   d e p e n d i n g   t a b  
is  d i s p o s e d   on  a  s i d e   of  s a i d   o u t l e t   n o z z l e   downramp  o f  
the   n o z z l e .  

14.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   a c c o r d i n g  
to  c l a i m   13,  c h a r a c t e r i s e d   in  t h a t   a  f l a t   p o r t i o n   ( 3 8 ' )  
is  p r o v i d e d   on  s a i d   ramp  a d j a c e n t   s a i d   b o s s ,   w i t h   t h e  
l a t t e r   e n g a g i n g   a  lower   s u r f a c e   of  s a i d   n o z z l e   and  s a i d  
f l a t   p o r t i o n   e n g a g i n g   s a i d   tab   fo r   p r e v e n t i n g   a n y  
downward  s t r o k e   movement  of  s a i d   head  in  s a i d   l o c k  

p o s i t i o n .  



15.  A  l i q u i d   d i s p e n s i n g   pump  a r r a n g e m e n t   (10)  f o r  

d i s p e n s i n g   p r e d e t e r m i n e d   q u a n t i t i e s   of  a  d i s p e n s i b l e  

l i q u i d   c o n t a i n e d   in  a  v e s s e l ,   c h a r a c t e r s e d   in  t h a t   i t  

c o m p r i s e s   r e c i p r o c a t i n g   pump  means  (24)  h a v i n g   a  d i p  
tube   (26)  for   e x t e n d i n g   i n t o   s a i d   l i q u i d   in  the  v e s s e l  

and  d e p r e s s i b l e   pump  stem  (28)  t h r o u g h   which   t h e  

l i q u i d   is  d e l i v e r e d ,   a  v e s s e l   c l o s u r e   (20)  f a s t e n a b l e  

onto   a  c o o p e r a t i n g   p o r t   of  the   v e s s e l   and  s u p p o r t i n g  
the   r e c i p r o c a t i n g   pump  means  w i th   s a i d   dip  t u b e  

immersed   i n t o   s a i d   l i q u i d   and  i n c l u d i n g   a  p e d e s t a l   (30)  

s u r r o u n d i n g   a  lower   p o r t i o n   of  s a i d   stem  and  h a v i n g   a  

g e n e r a l l y   c y l i n d r i c a l   o u t e r   s u r f a c e   (32) ,   a  

f i n g e r - d e p r e s s i b l e   p u s h - b u t t o n   d i s p e n s i n g   head  (40)  

d i s p o s e d   a t op   s a i d   stem  and  i n c l u d i n g   s o c k e t   means  (42) 

s u r r o u n d i n g   a  top  p o r t i o n   of  s a i d   s tem,   an  o u t l e t  

n o z z l e   (46)  e x t e n d i n g   r a d i a l l y   from  s a i d   s o c k e t   m e a n s ,  
d e p e n d i n g   s k i r t   means  (48)  e x t e n d i n g   over   at  l e a s t   a 
p o r t i o n   of  the   c y l i n d r i c a l   s u r f a c e   of  s a i d   p e d e s t a l ,  
and  a  d e p e n d i n g   tab   (46 ' )   a f f i x e d   on to   s a i d   n o z z l e ,   a  
h e l i c a l   ramp  (36)  on  s a i d   p e d e s t a l   e x t e n d i n g  

c i r c u m f e r e n t i a l l y   at   l e a s t   p a r t   way  a r o u n d   s a i d   s t e m  
and  h a v i n g   a  s l o p i n g   cam  s u r f a c e   (38)  e n g a g e a b l e   w i t h  
s a i d   d e p e n d i n g   tab  to  l i m i t   the   s t r o k e   d i s t a n c e   of  s a i d  
head  a  p l u r a l i t y   of  d i f f e r e n t   amounts   at  a  r e s p e c t i v e  
p l u r a l i t y   of  r o t a t i o n a l   p o s i t i o n s   of  s a i d   head  r e l a t i v e  

to  s a i d   v e s s e l   c l o s u r e ,   and  h a v i n g   boss   means  (56)  

d i s p o s e d   at  an  end  of  s a i d   s l o p i n g   cam  s u r f a c e   f o r  

e n g a g i n g   s a i d   tab  and  p r e v e n t i n g   r o t a t i o n   of  s a i d   h e a d  

beyond  a  lock   p o s i t i o n   c o r r e s p o n d i n g   to  s u c h  

e n g a g e m e n t ,   and  c o o p e r a t i n g   d e t e n t   means  ( 3 4 , 5 0 )  

a r r a n g e d   on  s a i d   c i r c u m f e r e n t i a l   s u r f a c e   of  s a i d  

p e d e s t a l   and  on  a  f a c i n g   s u r f a c e   of  s a id   d e p e n d i n g  
s k i r t   means  fo r   e s t a b l i s h i n g   s a i d   r o t a t i o n a l   p o s i t i o n s  



of  s a id   d i s p e n s i n g   head  r e l a t i v e   t o  s a i d   v e s s e l  

c l o s u r e ,   i n c l u d i n g   a  p l u r a l i t y   of  a x i a l   c u t o u t s   (34)  

a r r a n g e d   over   a t   l e a s t   a  p o r t i o n   of  s a i d   c y l i n d r i c a l  

s u r f a c e ,   and  at  l e a s t   one  a x i a l l y   e x t e n d i n g   f i n   (50)  on 
s a i d   d e p e n d i n g   s k i r t   means  e n g a g i n g   a  c o r r e s p o n d i n g   a t  

l e a s t   one  of  s a i d   a x i a l   c u t o u t s   to  e s t a b l i s h   s a i d  

r o t a t i o n a l   p o s i t i o n s ,   at   l e a s t   when  s a i d   head  i s  

d e p r e s s e d .  
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